Fe2O3 and Gd2O3 and subjected to the additional thermal treatment are studied. The X-ray diffraction, TEM microscopy, magnetooptical effects, and electron spin resonance study allow elucidating the matrix and Gd role in determining the nanoparticle properties.
Maghemite, γ-Fe 2 O 3 , belongs to the most intensively studied magnetic materials due to its properties that can be exploited in a variety of applications in magnetic recording media, catalysts, ferrofluids, biomedicine, magnetic seals and inks, etc. Contrary to γ-Fe 2 O 3 , compound ε-Fe 2 O 3 refers to the unstable phase and therefore a long time it remains poorly studied until the possibility was shown to synthesize ε-Fe 2 O 3 nanoparticles in some matrices [1] [2] [3] . Increased interest to ε-Fe 2 O 3 nanoparticles observed in last years is associated mainly with their very high coercivity [4] . Recently, we presented the first study of the ε-Fe 2 O 3 nanoparticles synthesized in the oxide glass matrix [5] . The present work is aimed to the elucidation of the technologic conditions providing formation of the specific iron oxides γ-
Glasses of the basic composition Ge (samples 2.1-2.6, correspondingly) were synthesized using a technique described in [5] . The glasses were subjected to the additional thermal treatment at 560
• C. The XRD analysis was done at the "Structural Materials Science" beamline in the Kurchatov Synchrotron Radiation Centre. The visualization of particles was carried out using electron microscope JEM-2200FS (JEOL Ltd.) operating in the high-resolution (HRTEM), high-angle annular dark-field scanning (STEM-HAADF) transmission modes and energy dispersive X-ray analysis (EDX). Magnetic properties of the samples were studied with a superconducting quantum interference device (SQID) magnetometer at temperatures 78-300 K in the applied magnetic field up to 2 T. Magnetic circular dichroism (MCD) was measured in the energy interval 2-2.9 eV at temperatures 300 and 90 K.
Nanoparticles of γ-Fe 2 O 3 were identified with XRD ( Fig. 1a ) and TEM in sample 1. In the samples 2.1-2.6 another type of nanoparticles formed which could be referred to ε-Fe 2 O 3 (Fig. 1b) . TEM images and EDX elemental mapping revealed some common features for the both types of glasses: Fe ions are localized, practically, inside nanoparticles; Gd ions are detected also in the nanoparticles regions but noticeable Gd quantity is observed in glass regions free of particles. An example is shown in Fig. 2 For glasses with γ-Fe 2 O 3 nanoparticles, the strong increase of the coercivity (Hc) is observed with the temperature decrease typical for this compound (Fig. 3a) . Though Hc of the second type glasses is more than one order of value higher comparing to glasses with γ-Fe 2 O 3 , it is noticeable less than Hc reported in the literature for the ε-Fe 2 O 3 nanoparticles [4] in other matrices. At the same time, the Hc decrease observed here with the temperature decrease (Fig. 3b) is specific characteristic for ε-Fe 2 O 3 nanoparticles. (Fig. 4 b) comparing to the glasses containing γ-Fe2O3 nanoparticles (Fig. 4 a) . MCD spectrum for the γ-Fe 2 O 3 containing glass consists of two well-resolved Summarizing the results, one can make a statement that the basic glass composition plays an essential role in the specific Fe oxide nanoparticles formation: γ-Fe 2 O 3 or ε-Fe 2 O 3 . When GeO 2 is introduced in the basic glass composition γ-Fe 2 O 3 nanoparticles are typically formed. When only K, Al, and B oxides are the basic glass composition, ε-Fe 2 O 3 nanoparticles formed in a glass. Gadolinium oxide in both cases motivates the formation of particles.
